Enhanced discrimination of single nucleotide polymorphisms using 3' nucleotide differences in ligase detection reaction probes.
The ligase detection reaction (LDR) is a highly specific genotyping method for single nucleotide variations. Although LDR typically discriminates single nucleotide polymorphism (SNP) alleles at the 3' end of so-called LDR discriminating probes, we designed probes in which the position of nucleotide differences for discrimination was shifted to the second and third nucleotides from the 3' end. Using the 3'-modified probes, we targeted SNPs of the human ABO group and investigated the specificity and efficiency of ligation by a universal LDR assay. We demonstrated that one or two nucleotide shifts of differences in discriminating probes improve the allele balance in detecting both base substitutions and short deletions. In regard to short deletions, moreover, the shifts of nucleotide differences in discriminating probes form the perfect-machted or multiple-mismatched structures (the bulge structures) in the discriminating probe-target DNA duplex and may contribute to enhance ligation efficiency.